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SELECTIVE KEYBOARD ILLUMINATION 
FIELD OF THE INVENTION 

[0001] The present invention relates generally to the backlighting of keyboards. 

More particularly, the present invention relates to selectively backlighting portions of a 
5 keyboard. 

BACKGROUND OF THE INVENTION 

[0002] It is common for a mobile device to receive its input through a keyboard 

or keypad. A typical mobile device provides either a numeric keypad based on a 
telephone keypad, or a keyboard based on a standardized layout such as a QWERTY 

10 keyboard. To provide a reduced form factor keyboard, or to allow a keypad layout to 
function as a keyboard, it is common for a number of the keys to be associated with a 
plurality of values. For example, the key for the letter 'W can also function as T in a 
different mode. Other keys will have similar multiple values associated with different 
input modes, or may be inoperative in certain modes. To toggle between input modes, a 

15 user typically presses a shift key, a toggle key, or some combination of keys. An 
indication of the selected input mode is typically provided on the screen of the mobile 
device to indicate the active input mode to the user. However, the keyboard itself does 
not provide an indication of the current input mode. 

[0003] Mobile devices are also known that display keyboard and keypad 

20 representations on touch-screen liquid crystal displays. Typically, an appropriate 
keyboard representation is displayed in response to user selection of an input mode. For 
example, selecting a telephone application results in display of a telephone keypad, 
whereas selection of a notepad application results in display of a full keyboard for text 
input. Such touch-screen representations are advantageous in that only the currently 
25 active keyboard representation is displayed to the user. However, touch screens have 
several drawbacks including cost, thickness, fragility and lack of optical clarity. 
[0004] Backlighting of both keyboards and display screens is well-known for 

mobile devices. Backlighting the keys of a keyboard or keypad is typically achieved by 
situating light emitting diodes (LEDs) or an electroluminescent panel or lamp (EL) 
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behind the keys, or using light piping to illuminate the keys with a remote light source. 
Such backlighting permits a user to see the keys in low light conditions. Conventional 
backlighting is limited to selection of different backlighting levels, such as "high" and 
"low", and does not provide selective, or input mode-dependent backlighting. 
5 [0005] It is, therefore, desirable to provide a keyboard that can clearly indicate the 

present mode of input and provides backlighting to allow use in low light conditions. 

SUMMARY OF THE INVENTION 

[0006] In a first aspect of the present invention there is provided a mobile device 

having a keyboard. The mobile device comprises an input mode selector for determining 
10 an active input mode of the keyboard; and a backlight controller responsive to the active 
input mode provided by the input mode selector for controlling at least one light source to 
selectively illuminate an active portion of the keyboard. 

[0007] Other aspects and features of the present invention will become apparent 

to those ordinarily skilled in the art upon review of the following description of specific 
15 embodiments of the invention in conjunction with the accompanying figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] Embodiments of the present invention will now be described, by way of 

example only, with reference to the attached Figures, wherein: 

Figure 1 is an illustration of a known mobile device; 
20 Figure 2 is an illustration of a mobile device embodying selective 

keyboard illumination according to an aspect of the present invention in a numeric 
mode; 

Figure 3 is an illustration of a mobile device in a numeric mode with 
differentiated illumination levels, according to another aspect of the present 
25 invention; 

Figure 4 is an illustration of the mobile device of Figure 3 in a full 
keyboard mode at an intermediate illumination level, in accordance with a further 
aspect of the invention; 
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Figure 5 is an illustration of a mobile device in an alphabetic mode with 
partial key illumination according to another aspect of the invention; 

Figure 6 is an illustration of the mobile device of Figure 5 in a non- 
alphabetic mode; 

5 Figure 7 is an illustration of a mobile device enabled for selective 

keyboard illumination according to a still further aspect of the invention in an 
alphabetic mode; 

Figure 8 is an illustration of the mobile device of Figure 7 in a non- 
alphabetic mode; 

10 Figure 9 is an illustration of a known mobile device with a keypad; 

Figure 10 is an illustration of a mobile device having selective keyboard 
illumination in a directional mode; 

Figure 1 1 is an illustration of a mobile device in an alphabetic mode with 
partial key illumination according to another aspect of the invention; 
15 Figure 12 is an illustration of the mobile device of Figure 11 in a numeric 

mode; 

Figure 13 is a block diagram of a mobile device incorporating a selective 
keyboard illumination system; and 

Figure 14 is a flow diagram of a mobile device illustrating a process for 
20 selective keyboard illumination. 

DETAILED DESCRIPTION 

[0009] Generally, a method and system for illuminating a keyboard using 

selective backlighting, or illumination, to indicate the input mode of the keyboard is 
provided. Selective backlighting allows different input modes to be presented to the user 

25 by illuminating portions of the keyboard or portion of keys corresponding to selected 
indicia. Active portions can be highlighted, through selective illumination, in a number of 
ways, including illumination at different intensity levels, or with different colors. In some 
embodiments, selective illumination according to the present invention involves 
illuminating a portion of the keyboard that is active, while leaving inactive keys 

30 unilluminated. For example, in a telephone dialling application only the keys 
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corresponding to the keys of a numeric keypad are both active and illuminated. The 
active keys need not form a contiguous region. For example, in certain embodiments, 
such as a game play or directional input mode, non-contiguous keys used to move a 
cursor or icon are illuminated. In other embodiments of the present invention, selective 
5 illumination takes the form of differential illumination levels for different portions of the 
keyboard. This allows the user of the mobile device to view the full keyboard in low light 
situations, but still differentiate active and inactive portions. A further embodiment 
provides selective illumination for each input mode using a different illumination color. 
This permits a user to readily recognize the current input mode. In another embodiment, 
10 selective illumination is used to illuminate particular indicia on each key or on selected 
keys. This further refinement permits the current mode of a key having multiple key 
assignments to be clearly indicated to the user. Examples of these embodiments are 
described with reference to the figures below. 

[0010] While known implementations of keyboards for mobile devices utilize 

15 both multi-mode input keyboards and backlit keyboards, they rely upon an on-screen 
indicator, or context, to indicate which of the multiple input modes is active. Figure 1 
illustrates such a mobile device. Mobile device 50 has a display 52 and a keyboard 54. 
Keyboard 54 has a backlight key 58 for activating the keyboard backlighting, and a 
toggle key 56 used to switch between an alphanumeric, or standard QWERTY keyboard, 

20 and a non-alphabetic input mode, such as a numeric keypad. The selection of input modes 
can be controlled either by selection of the mode through use of the toggle key 56, 
another function key, or through software. Backlight key 58 activates a backlight mode in 
which both display 52 and keyboard 54 are illuminated. Backlighting of keyboard 54 is 
typically implemented by activating a series of light sources, such as LEDs or EL 

25 sources, situated behind keyboard 54. Alternate embodiments known in the art employ 
light pipes to distribute light from one or more light sources to illuminate the keyboard. 
[0011] Figure 2 illustrates mobile device 100 embodying selective keyboard 

illumination according to an aspect of the present invention. Mobile device 100 has a 
display 102 and a keyboard 104 including a toggle key 106 and a backlight key 108. 

30 When mobile device 100 executes an application such as a telephone dialer, in which 
only the numeric keys are active, numeric portion 110 is illuminated, while the remainder 
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of the keyboard remains unlit. In low light conditions this causes numeric portion 110 to 
be visible, while in regular light conditions it preferably provides a visible distinction 
between the illuminated and unilluminated portions. When using another application, 
such as an email application, the entire keyboard 104 is illuminated. In one embodiment, 
5 the user can still use toggle key 106 to switch or cycle between the various input modes, 
thereby causing the mobile device to cycle through the backlighting configurations 
associated with each of the defined input modes. One skilled in the art will appreciate that 
selective illumination can be used to either replace or augment on screen indication of the 
active mode. 

10 [0012] Figure 3 illustrates a keyboard using different illumination levels to 

indicate the active portion of the keyboard. As above, the mobile device comprises a 
display 202 and a keyboard 204 having a toggle key 206 and a backlight key 208. In 
contrast to the embodiment of Figure 2, mobile device 200 provides multiple levels of 
illumination to portions of keyboard 204. Thus in a numeric mode, the non-numeric 

15 portion 212 can be backlit to an intermediate illumination level, and numeric portion 210 
can be backlit at a higher illumination level to provide the user of mobile device 200 with 
the ability to view all the keys in low light conditions, but still know that the numeric 
keypad is active. Figure 4 illustrates the keyboard of Figure 3 in a full keyboard mode, 
where the entire keyboard 204 is backlit at the intermediate level. Such differential 

20 illumination can also be provided as an optional mode for the embodiment described with 
reference to Figure 2, to provide three different illumination modes. 
[0013] Another embodiment of the present invention is illustrated in Figures 5 

and 6. Figure 5 illustrates mobile device 300 with a display 302 and a keyboard 304 
having a toggle key 306 and a backlight key 308. Keyboard 304 is in an alphabetic input 

25 mode. In this mode, selective backlighting is employed to illuminate only the alphabetic 
portion of keys having multiple key assignments. Thus portion 314 corresponding to the 
alphabetic portion of a key is illuminated while the remainder of the key is unilluminated. 
Figure 6 illustrates the keyboard of Figure 5 in a non-alphabetic mode where selective 
backlighting is employed to illuminate the non-alphabetic portion of each key, so that 

30 illuminated key section 314 corresponds to the non-alphabetic portion of a key, while the 
remainder of the key remains unlit. 
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[0014] One skilled in the art will appreciate that the selective illumination of key 

portions can equally be employed for illuminating key portions only in an active 
keyboard portion such as numeric portion 110 of Figure 2 when only a subset of keys in 
keyboard 304 are needed. For example, in one implementation, a telephone dialer 
5 application would preferably cause only the numeric values of keys in keyboard 304 to be 
illuminated. Additionally, the illuminated portion of the keys in keyboard 304 would 
preferably change as the user used toggle key 306 to switch between input modes. The 
user can preferably deactivate the backlight through use of backlight key 308. In a 
refinement of this embodiment, the alphabetic and non-alphabetic values of the keys are 

10 illuminated by backlights of different colors. This allows the alphabetic and non- 
alphabetic input modes to be easily distinguished from each other by assigning a different 
color to each of the input modes, for example the alphabetic values may be illuminated 
by a blue light, while the non-alphabetic values are illuminated by a red light. One skilled 
in the art will readily appreciate that any arrangement of colors can be used, employing 

15 known color illumination methods. One such embodiment provides partial illumination 
of each key, with all related key sections illuminated by the same light source, and 
coloration provided through the use of filters in the keys. In an alternate embodiment, 
alphabetic key portions are illuminated by a colored light source, while the non- 
alphabetic key portions are illuminated by a differently colored light source. The light 

20 source in the above examples can be either local, or remote as described earlier. 

[0015] It should be noted that the coloration difference does not have to be 

strictly .related to alphabetic and non-alphabetic values, as it can be applied to different 
keyboard portions. For example, a numeric keypad can be illuminated using one color 
when a keypad mode is involved, and the full keyboard can be lit in a different color 

25 when a full keyboard mode is employed. Similarly, the multi-colored backlighting of 
different portions of keyboard 104 can also allow enhanced game control in a gaming 
mode, by providing different colored keys depending on the game function they control. 
[0016] Figures 7 and 8 illustrate a further embodiment of the present invention on 

mobile device 400. The mobile device 400, like those described above, includes a display 

30 402 and a keyboard 404 having a toggle key 406 and a backlight key 408. Through any of 
a number of techniques, including light cancellation and the use of different phosphors or 
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composites, differential illumination can be utilised to not only illuminate one of the 
selected input modes, but also to cause the other input values assigned to a key to fade or 
become substantially invisible. Thus, keyboard 404 in the embodiment of Figure 7 only 
shows the alphabetic values for its illuminated keys. In contrast the same keyboard 404 in 
5 Figure 8 obscures the alphabetic values of the illuminated keys and displays only the non- 
alphabetic values. The obscuring of key values allows a plurality of values to be assigned 
to a single key while minimizing the chance of user confusion as to what the active input 
mode is. Thus, mobile device 400 can have a plurality of key assignments invoked by 
different modes. For example in an unillustrated gaming mode, the keys would display 

10 only directional arrows and game controls, while these key assignments would be 
obscured in other modes. As noted, this embodiment can be implemented through the use 
of optical cancellation, or through the use of different phosphors that illuminate, and 
distinguish themselves from the natural color of a key, under different lighting 
conditions. One skilled in the art will readily appreciate that a number of other such 

15 approaches can be implemented to achieve this result. One such approach is the use of 
characters colored a neutral shade to match the color of the key. Under backlighting, the 
characters become visible. To improve optical cancellation, a light sensor can be 
provided in device 400 to detect the ambient light conditions. Variable strength light 
sources, responsive to the detected light conditions, can then be used to adjust the light 

20 levels and improve optical cancellation effects. One skilled in the art will appreciate that 
backlight key 406 and toggle key 408 operates as they did in previously described 
embodiments. 

[0017] Figure 9 illustrates a known mobile device 500 having the form factor of a 

standard cellular phone handset. Mobile device 500 has keypad 504 in the form of a 
25 standard telephone keypad with alphabetically-ordered alphabetic key assignments and 
display 502. 

[0018] In accordance with an aspect of the present invention, Figure 10 illustrates 

a handset, as in Figure 9, in a directional mode, for use in such applications as game play 
modes and for navigating web pages. Mobile device 600 has keypad 604 and display 602. 
30 In its presently illustrated state, mobile device 600 is in a directional mode and provides a 
directional control pad through illuminated keys 610 on keypad 604. Such a directional 
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mode is achieved using selective illumination techniques as described above. The 
embodiment of Figure 10 clearly illustrates the application of selective illumination of 
keys in a designated keyboard portion for illuminating active keys as designated, for 
example, by a software application executed on a device. 
5 [0019] Figures 1 1 and 12 illustrate the illumination of key portions 714 on keypad 

704 of mobile device 700 to distinguish between the active modes of keypad 704 in a 
manner described in relation to Figures 5 and 6. In the alphabetic mode shown in Figure 
11, the illuminated key portion 714 of each key on the keypad 704 corresponds to an 
alphabetic portion of the key, whereas the non-illuminated portion 716 corresponds to a 

10 numeric portion of the key. In the numeric mode shown in Fig. 12, the portions 714 and 
716 are reversed, such that numeric portions of keys are illuminated. One skilled in the 
art will readily appreciate that either a single color illumination, or multi-colored 
illumination of each key in keyboard 704 can be implemented using known methods, 
including those discussed with relation to mobile device 300 as illustrated in Figures 5 

15 and 6. One skilled in the art will additionally appreciate that the selective illumination 
technique described with respect to Figures 7 and 8 can be applied to a mobile device 700 
having the form factor of a cellular phone handset without difficulty, and without 
departing from the scope of the present invention. 

[0020] Figure 13 is a block diagram of mobile device 100 illustrating an 

20 implementation of a selective keyboard illumination system. Backlight controller 122 is 
used to control light sources 124 so that the active portion of keyboard 104 is illuminated. 
The determination of which portion of the keyboard 104 is the active portion is made by 
input mode selector 120, which then provides backlight controller 122 with an indication 
of the active portion. The determination of the active portion is made based on any of a 
25 number of factors, including, for example, the software application executed by mobile 
device 100, the user's selection of an input mode through use of toggle key 106, and 
backlight key 108. As described above, the application executed by mobile device 100 
can set a preferred active mode, for example an email application may default to 
alphabetic mode, that the user can override through use of toggle key 106. In addition, in 
30 some embodiments, the user can change the backlighting of the non-active portion of the 
keyboard 104, as illustrated with respect to the embodiment of Figure 3, through use of 
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the backlight key 108. The active portion may refer to either an active portion of the 
keyboard or an active key portion as previously described. 

[0021] Thus, in response to a number of factors, which may include the 

application executed by mobile device 100, and user-defined input received through 
5 keyboard 104, input mode selector 120 determines an active mode and provides backlight 
controller 122 with indication of the active mode. The communication between input 
mode selector 120 and backlight controller 122 can be facilitated by a number of known 
techniques, including the use of a direct communication line for transmitting an encoded 
signal indicating the selected active mode, and the use of predetermined registers to 

10 indicate one of a number of predetermined active modes. 

[0022] Upon receipt of the active mode from input mode selector 120, backlight 

controller 122 controls light source 124 to selectively illuminate keyboard 104. In a first 
embodiment, corresponding to Figure 2, upon receiving indication that the active input 
mode is a numeric mode, backlight controller 122 activates a set of backlights under the 

15 portion of keyboard 104 corresponding to the numeric portion, illustrated as 110 in 
Figure 2. Upon receipt of an indication that the active input mode is the full keyboard 
mode, backlight controller 122 activates all the backlights behind keyboard 104. In 
another embodiment, the backlight controller 122 controls remote light sources that 
provide illumination to the keys through the use of light pipes. In embodiments such as 

20 the embodiments of Figure 5 and 6, backlight controller 122 controls light source 124 to 
illuminate portions of keys in keyboard 104 that correspond to the active portion. One 
skilled in the art will appreciate that the use of different colored light sources or the 
illumination of different portions of keys can be achieved through the use of known 
techniques. 

25 [0023] Input mode selector 120 and backlight controller 122 can be implemented 

either as standalone components, or as software modules executed by the processor of 
mobile device 200. As standalone components, input mode selector 120 and backlight 
controller 122 can be implemented as software specifically designed as firmware for 
execution on a specified hardware platform. Alternatively, input mode selector 120 and 

30 backlight controller 122 can be designed as algorithms in an operating system executed 
by the processor of mobile device 100, or they can be stored as firmware routines that can 
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be called by the operating system executing on the processor of mobile device 100. Those 
skilled in the art will appreciate that the implementation details provided above are 
merely exemplary, and any number of implementations can be employed where the 
functionality of the assigned logical blocks is spread between a number of different 
5 elements without departing from the scope of the present invention. 

[0024] Figure 14 illustrates a method according to an embodiment of the present 

invention. In step 1000, a control system, such as the system illustrated in Figure 13, 
receives a signal that indicates that the illumination state is to be changed. In step 1002, a 
determination of which of the plurality of illumination states is to be selected is made. 

10 One skilled in the art will appreciate that different signals received can be received in 
step 1000. Each of these signals is interpreted in a different manner, so that, for example, 
a first signal is interpreted as indicating the next state in a cycle of states is to be selected, 
while another signal is interpreted as indicating that a specific illumination state is to be 
selected. In step 1004, the light source used to illuminate the keyboard, such as light 

15 source 124 illuminating keyboard 104, is controlled to provide the illumination state 
determined in step 1002. Thus, step 1004 allows a mobile device, such as one of the 
mobile devices embodying aspects of the present invention previously described, to 
selectively illuminate the keyboard. As described above the selective illumination can 
take the form of illuminating portions of the keyboard using different colours, different 

20 illumination levels or combinations of the two. 

[0025] As illustrated in Figure 14, step 1000, where a signal indicative of an 

illumination state change is received, can optionally include receiving a signal indicative 
of an input mode change 1006. The receipt of this signal in 1006 is typically in response 
to the receipt of an indication that the user has toggled the input mode, as shown in step 

25 1008, or in response to the execution of an application that has a default data entry mode, 
as shown in step 1010. The indication that the user has toggled the input mode is 
typically received in response to actuation of the toggle key 106. Alternately, step 1000 
can optionally include the receipt of a backlight activation signal 1012, which is typically 
received in response to user actuation of the backlight key 108. One skilled in the art will 

30 appreciate that a number of other events can result in the receipt of a signal indication of 
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an illumination state change including timed events and detection of ambient light 
conditions. 

[0026] The above-described embodiments of the present invention are intended to 

be examples only. Alterations, modifications and variations may be effected to the 
particular embodiments by those of skill in the art without departing from the scope of 
the invention, which is defined solely by the claims appended hereto. 



